Background: Understanding about risk factors of stroke based on its pathology is very important. Previous study about the vascular risk factors in patients with stroke in Indonesia is very limited. Aims and Objective: Measure the comparison between traditional vascular risk factors in patients with hemorrhagic stroke and non-hemorrhagic (ischemic) stroke.
INTRODUCTION
Stroke is the leading cause of death and disability worldwide 1 and one of the main causes of adult acquired disabilities.
2
The World Health Organization (WHO) estimates that there were 6.7 million stroke-related deaths in 2012. This comprised 11.9% of all deaths which was the second highest cause of death worldwide.
3 The uncontrolled risk factors correlated with the high incidence of stroke. The understanding about the risk factors and its management need to be used to design strategies to prevent both primary and secondary stroke. 4 The traditional vascular risk factors are older age, hypertension, diabetes, heart disease/atrial fibrillation, and dyslipidemia.
5
The understanding about comparison between each risk factor will help physicians to make a good decision in managing the disease. 6 Previous studies showed that dyslipidemia are more common in patients with ischemic stroke. Hypertension is very common either in hemorrhagic and ischemic stroke. Atrial fibrillation is major risk factor for disabling ischemic stroke.
5,7
The previous studies showed that inappropriate management of risk factors would lead to high recurrence, higher mortality rate, and disability.
6, 8 The studies about stroke risk factor in Indonesia are very limited. The hospital based epidemiological data are limited. The aim of this study was to measure the comparison between traditional
The comparison of traditional vascular risk factor between hemorrhagic and non-hemorrhagic stroke risk factors among patients with ischemic stroke and hemorrhagic stroke.
MATERIALS AND METHODS
This was a nested case control study from electronic stroke registry of Bethesda hospital Yogyakarta. The case was patients with hemorrhagic stroke. The control was patients with non-hemorrhagic (ischemic) stroke. The ratio between case and control was 1:1. Both groups were diagnosed by well trained neurologist and the data are confirmed with CT Scan. The sample size calculation was based on Dupont Power and Sample Size Calculation with type 1 error 5%, power 80%, the proportion of AF in hemorrhagic stroke is 5%, and the proportion of AF in ischemic stroke is 20%.
9, 10 The calculation showed that minimal sample in each group is 88.
The vascular risk factors were collected form electronic medical record and electronic stroke registry. The age and sex of the patient are collected from the information in medical record. The hypertension was defined as the blood pressure > 140/90 in more than two visits or in consumption of anti hypertensive medication. The diabetes was defined as fasting glucose level more than 110 mg/dL or post prandial more than 180 mg/dL, or taking oral anti diabetic/insulin. Dyslipidemia was defined as cholesterol level above 200 mg/dL or LDL level above 100 mg/dL, or triglyseride level above 150 mg/dL in fasting condition, or taking fibrate/statin.
The data were presented in descriptive and analytic way. The percentage of each risk factors in either case or control were described. We used OR (Odds Ratio) and 95% Confidence Interval to show the comparison. We used StatCal software from EpiInfo to calculate the significance level (p<0,05%).
RESULT
The data were obtained from 200 patients with stroke, consist of 100 subjects with ischemic stroke and 100 hemorrhagic stroke. The characteristic of vascular risk factors in stroke patients are shown in Table 1 . Hypertension was main vacular risk factor in both Group but it was more common in hemorrhagic stroke. Diabetes was more common in ischemic stroke. Dyslipidemia was more common in ischemic stroke, while the age and sex were similar in both groups.
The Comparative analysis of traditional risk factors between hemorrhagic and ischemic stroke were shown in Table 2 . This study showed that hypertension increased the risk of hemorrhagic stroke compared with ischemic stroke (OR: 2,528, 95% CI: 0,069; 0,316, p < 0,002). Dyslipidemia apparently had a protective factor against hemorrhagic stroke (OR: 0,147, 95% CI: 1,415; 4,516, p < 0,001).
DISCUSSION
The main purpose of this study was to measure the comparison between traditional vascular risk factors in patients with hemorrhagic stroke and non-hemorrhagic (ischemic) stroke. This study showed that hypertension is the main risk factors for either hemorrhagic and nonhemorrhagic stroke. Hypertension is a known risk factor for all strokes, and blood pressure control is associated with a reduction of recurrent events.
8 High blood pressure can lead to occlusive stroke, as well as intracerebral or subarachnoid hemorrhage, and correlates with the risk of first-ever stroke and recurrent stroke.
6 A Meta analysis study had shown that hypertension affected the incidence of stroke in all subtypes in Western and Chinese Population (HR:1.79, 95% CI:1.39;2.30, p=o.ooo) and (HR: 2.84, 95% CI: 2.10;3.82, p=o.ooo) respectively.
11
Similarly, previous studies have found that there is a wellestablished relationship between hypertension and the risk for developing stroke in all subtypes. The proportion of hypertension in hemorrhagic stroke patients was significantly higher compared with nonhemorrhagic stroke patients (59.3%) and (40.7%) respectively (Table 1 ). The comparative analysis in this study also showed that hypertension increase the risk of hemorrhagic stroke compared with ischemic stroke. Previous study showed that hypertension contributes to the majority of primary intracerebral hemorrhages. Numerous studies document this relationship, and it is consistent throughout America, Europe, and the AsiaPacific region. 7 Similarly, a previous case control studies found that hypertension was the most important risk factor for all stroke subtypes, and a more potent risk factor for intracerebral haemorrhagic stroke than for ischaemic stroke and especially important in people of 45 years or younger.
12,13

14
This study found that dyslipidemia and diabetes has a protective factor against hemorrhagic stroke, it means dyslipidemia reduces the risk of hemorrhagic stroke compared with ischemic stroke. An inverse relationship between total serum cholesterol and low density lipoprotein cholesterol (LDL-C) and hemorrhages is being reported. 15 Elevated serum cholesterol and stroke is not a well-established risk factor for stroke. Previous studies were confounded by the inverse association of total cholesterol and cerebral hemorrhage, but more recent trials are specific to ischemic stroke.
7
Cholesterol and non-HDL cholesterol were associated with reduced trial in intracerebral haemorrhagic stroke, but this relation is poorly understood. Conversely, HDL cholesterol was associated with an increased risk of intracerebral haemorrhagic stroke.
14, 16 Previous study, showed that treatment with atorvastatin, male sex, increased age, haemorrhagic stroke as an entry event into the trial, and stage II hypertension at last visit before the haemorrhagic stroke were associated with incident haemorrhagic stroke.
17
Another meta analysis study also recommends caution when considering statin therapy in patients with prior cerebral haemorrhage.
18
Diabetes is another well-established stroke risk factor.
19
This study showed that proportion of diabetes in non-hemorrhagic stroke patients is significantly higher compared with hemorrhagic stroke patients (68%) and (32%) respectively (Table 1) . Previous study in Chinese population also had shown that diabetic patients were likely to have ischemic stroke and less likely to have haemorrhagic stroke (cerebral or subarachnoid) than non-diabetic patients. 20 In more recent study it was also found that in the diabetic stroke population, small-vessel occlusion and large-artery atherosclerotic strokes occur with similar frequency.
21
Age and sex were similar in both Group ischemic stroke and hemorrhagic stroke. This study also had shown that there is no significant effects of hemorrhagic stroke compared with ischemic stroke. Previous study found that the prevalence of stroke escalating for older individual in ischemic stroke and hemorrhagic stroke. 7 The prevalence of common cardiovascular risk factors shows different age-specific patterns among various stroke subtypes. Recognition of these patterns may guide tailored stroke prevention efforts aimed at specific risk groups.
22
There was also no significant difference in incident hemorrhagic stroke events between sexes. Female-specific characteristics increasing stroke risk include hypertensive disorder in pregnancy for ischemic stroke, late menopause and gestational hypertension for hemorrhagic stroke. Male-specific characteristics increasing stroke risk include medical androgen deprivation therapy for ischemic and any stroke and erectile dysfunction for any stroke.
23
The limitation of this study was the use of case control method. We could not clarify the duration and sustainibility of treatment for each risk factor. We could not determine whether there was any difference betweeen the well controlled and uncontrolled risk factors. Further study were warraneted to show the benefit of well controlled risk facotrs.
CONCLUSION
Hypertension is the main risk factors for either hemorrhagic or non-hemorrhagic stroke. The proportion of hypertension in hemorrhagic stroke patients was significantly higher compared with non-hemorrhagic stroke patients. This study suggested that dyslipidemia could reduce the risk of hemorrhagic stroke, but it still requires further study to fully understand the mechanism. Age and sex had no significant effect. Diabetes was less commmon in hemorrhagic stroke patients. Hypertension, dyslipidemia, and diabetes are modifiable traditional vascular risk factors. By understanding about the risk factors and its management, we can set the best strategies to prevent both primary and secondary stroke.
